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D-STEM Equity Model

STEM

(science, technology, engineering and mathematics)

• “an interdisciplinary approach to learning where rigorous academic concepts are
coupled with real-world lessons as students apply science, technology,
engineering, and mathematics in contexts that make connections between school,
community, work, and the global enterprise enabling the development of STEM
literacy and with it the ability to compete in the new economy (National Center on
Gifted and Talented, 2013).”

STEMTalks
“The National Academy of Sciences suggests that, without the participation
of individuals of all races and genders, the increasing demand for workers in
STEM fields will not be met, potentially compromising the position of the
United States as a global leader”
“The additional benefit of developing a STEM-literate and well-trained
domestic workforce is that this ensures that we adequately address
challenges related to healthcare improvement, national production capacity,
and research excellence”
“The National Action Council for Minorities in Engineering believes that
diversity in STEM leads to improved decision-making, enhanced innovation
and problem-solving”

STEM Education

Career Pipeline

 While 44% of White students and 62% of Asian students scored at
proficient or above in MATH, only 13% of Black students and 20%
of Hispanic students did – 8th grade (NAEP, 2017).
 While the average score in Science was 166 for White students and
164 for Asian students, it was 132 for Black Students and 140 for
Hispanic Students (NAEP, 2015).

STEM Education
Fewer than 10% of Black and Latino
students complete the high school
mathematics sequence, which includes
algebra, geometry, trigonometry, and
pre-calculus.
Latino and Black students are
academically four years behind their
White counterparts and score below
approximately 75% of White America
in mathematics.

https://nces.ed.gov/pubs2010/2010015.pdf

Career Pipeline

STEM RETENTION in
Higher Education
STEM Majors

STEM Retention

Black

18%

60%

Latinx

20%

63%

White

19%

71%

National Center for Educational Statistics,
https://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2018412

STEM Degrees as a Percentage of Total Degrees
Academic year 2013–14
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National Science Foundation. https://www.nsf.gov/statistics/2018/nsb20181/assets/561/tables/at02-19.pdf
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STEM Significance

Career Stability and Economic Development
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 According to the Washington-based Center for Political and Economic think tank, the
U.S. workforce could employ as many as 140,000 additional Black and Latino college
graduates in STEM fields annually if the gap in college completion by Blacks and Latinos
closed to roughly match that of the White and Asian student graduation rates.
 According to the U.S. Census Bureau, the median income for Blacks is $32,229 and $
38,624 for Latinos, almost $20,000 less than Whites; but for Latinos and Blacks in STEM
careers, the median income is $75,000 which is only about $10,000 less than Whites.

The Racially-Based
STEM Education To Career Gap
The 2015 U.S. News/Raytheon STEM Index indicates a slow progression in addressing these inequities
that are a result of:

“Early Bias, Discrimination and Social Expectations”
• Lack of STEM exposure in K-12
• Lack of a STEM mentor
• Mathematics phobia
• Failure of students to see the application of science to their lives
• Funding inequities in K-12 system
• "favoring schools and communities that have access to the most resources, knowledge, and
expertise", which typically does not include the Black and Latinx communities
• Feelings of isolation – Cool Pose – Racial Identity Conflict
• Having lower expectations for students of color leads to a lack of diversity in STEM
• Strong STEM pedagogy and resources are typically lacking in these schools and there’s an inclination
to "address a perceived deficit with the student, rather than a focus on changing the system and
delivery of STEM instruction to more effectively support and draw on students’ strengths"

Implicit Bias in STEM
“Implicit bias” refers to the attitudes or stereotypes that affect our understanding,
actions, and decisions in an unconscious manner…it is the mental process that
causes us to have negative feelings and attitudes about people based on
characteristics like race, ethnicity, age and appearance.

¬ Our modern understanding of science and knowledge originates from the European
Enlightenment.
¬ Nonwhites and women have historically been viewed as emotional, irrational, childlike, and not
possessing scientific capabilities.
¬ Beyond the structures that hinder minority gains in the sciences, interpersonal biases continue to
be a factor for those who work in the STEM fields.
¬ Research continues to demonstrate how academic and work place settings are often spaces in
which feminine and ethnic identities are not valued or recognized.
¬ The historical and institutional meaning of what it means to be a scientist (a white male identity)
continues to underprivilege diverse populations.

Bias towards Black Females in STEM
https://www.washingtonpost.com/wp-srv/nation/BWR.Final_Black_Women_in_the_US_2014Report.pdf?noredirect=on

Black Females make-up 2% of professionals in
science and engineering careers…
•
•
•

77% of Black Woman in STEM report having to provide more
evidence of competence than others to prove themselves
48% of Black Women in STEM report they’ve been mistaken
for either an administrative assistant or custodial staff
Black Women in STEM felt they have more leeway in terms of
expressing emotion so long as they aren’t perceived as “angry
Black woman”

3 Black D.C. Students Face Racist Backlash in NASA Competition
https://www.nbcnews.com/tech/tech-news/racist-trolls-hacked-nasa-competition-stop-black-teen-girls-winning-n871121

Black, Indigenous, People of Color
Underrepresented in biomedical Research Studies
• Blacks and Latinos make up 30% of the U.S.
population, but account for just 6% of all
participants in federally funded clinical trials.
• A review of government-funded cancer
research studies found that all racial/ethnic
minorities—including Asian Americans,
Native Hawaiians, Pacific Islanders, American
Indians, and more—are considerably
underrepresented in cancer clinical trials,
and fewer than 2% of these studies have
focused on minority health needs.
• Fewer than 5% of federally funded lung
disease studies in the last 20 years have
focused on people of color, even though
black Americans are one-third more likely
than whites to have asthma and over three
times more likely to die from it.



Subtle and unexamined racial biases can
affect decisions over research funding



Minority researchers and doctors may be
more likely to focus on health disparities
and minority populations, yet less likely to
receive federal funding for their research.



In one analysis, white scientists were twice
as likely as their black counterparts to
receive NIH grants for their research.


The authors of the analysis controlled
for variables such as education,
training, and experience, yet their
models could not explain why black
investigators were less likely to be
funded than white investigators.

Methodology
Diversifying STEM to Education Pathway, N = 415
Through qualitative research methodologies, students engaged in STEM, their parents, STEM educators, STEM
professionals, and Community Organizations that implement STEM programming were asked to provide their
perspectives and share their stories related to the intersection between race and STEM.
• The Motivation of Black and Latino Students to Engage in STEM, n = 281
• 106 high school students, 86 middle school students, 27 STEM educators, 51 parents and 11 college
students.
• Diversifying STEM Think Tank, n = 134 from 64 organizations
• To understand from the perspectives of STEM professionals, Educators, and Diversity/Inclusion
Officers strategies to diversify and strengthen the STEM education to career pipeline.

Critical Race Theory

Attempts to understand American education and reform, acknowledging the unique perspective
and voice of people of color as victims of oppression in racial matters and valuing their
story telling as a legitimate way to convey knowledge (Khalifa, Dunbar, & Douglas, 2013).

Factors that Motivate Black and Latino Students to
Engage in STEM Education (nt = 281, nr = 655)
Obligation to Black/Latino
Community/Break Negative Stigma Be different
Future Success/STEM is a
Prominent, Progressive Field

3
0.5%
2
16
32
0.3%
37
2.4%
47 5.6% 4.9%
122
7.2%
18.6%

69
10.5%

97
14.8%

Learning: Discovery of Knowledge
and real-life applicability

115
17.6%
115
17.6%

nt = Total # of Participants,, ns=Total # of Responses
Since subjects can respond more than once to the question, the values for nt and nr are often not equal.

STEM Passion/Enjoyment
Solve Problems/ To Advance
Humanity
Family/ Teacher Influence
Challenge/ Competitive Nature of
STEM
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"The STEM areas in which the Black and Latinx Students have demonstrated strength need to be complemented with a
STEM lesson led by the student that has a problem-solving component. Opportunities to lead STEM research projects that
advance humanity should be provided. Leadership opportunities outside of STEM are
also important for leadership development and skill application. This will allow them to
develop leadership skills needed to be successful STEM leaders in a global world" (Coleman et al., 2018).

PreK-16 STEM immersion, in school and Saturday/Summer enrichment programs.
Exposure to an array of STEM careers and careers that desire STEM skills, along with potential financial earnings.
Bilingual STEM Advocacy Education and STEM Skill Development for parents.

Engage Black and Latinx students in becoming STEM literate and STEM thinking that is inquiry
driven and rooted in solving problems that are of interest to them, their race and the world.
 Normalize Black and Latinx students being engaged in STEM education and careers through
addressing implicit bias with teachers and stereotype threat with students, as well as provide
visions of Black and Latinx people engage(d) in STEM; moving the students towards a growth
mindset.
 Teaching and Learning should occur beyond a European/Westernized lens.
Conversations As indicated as a factor of motivation, Black and Latinx students are motivated to engage in STEM
because of their obligation to the their respective communities to break negative stigmas and be role
on Race
models; thus there needs to be space to discuss race through a historical, social and environmental lens,
including this intersect between race and STEM.
 Regular assessment of Black and Latinx students utilizing an asset-based approach, rather than a deficit-based
Personalized
approach.
Assessment and
 Growth-mindset coaching with Black and Latinx Students to help them develop confidence and the vision of
Evaluation
themselves being engaged in STEM.
 Intentional relationship development between educators and students in order to identify potential STEM
talent/passion from a relational perspective, as well as potentially have an understanding of what may be impeding
STEM motivation.

D-STEM Equity Model
Systemic Problem

Self-Advocacy
Skill

Vision Gap

Speak Out,
Speak Up

STEM Education Gap

Cultural Perception Gap

Cultural Perception Gap
STEM Education Gap

Identification Gap

In-Practice

Teach Black and Latinx students to have courageous
conversation about racial equity with administrators and
educators to transform STEM education.
Develop a sense of belonging of Black and Latinx students in
the STEM community and the understanding that their STEM
skills will assist in advancing the human condition of their
STEM
respective communities; and then teach them how to share
Cohesion
with others through presentations, articles, workshops, blogs,
etc. Also, teach students how to create support networks
with others in the STEM space.
A temporary resolution that focuses on responding to
stereotypes rather than ending them; teach Black and Latinx
Stereotype
students' strategies for social justice along with strength and
Management
resilience, as well as the ability to stand up for racial inequity
in both verbal and written format to individuals and systems.
Related to the STEM aspirations and identification with STEM
of Black and Latinx students, teach them how to showcase
their STEM interest and ability, while advocating for STEM
STEM Capital
experiences of interest (research, interns) which will help
them demonstrate STEM literacy and may inform an
identification protocol.

Building Positive STEM Identity

Being anti-racist means that you are actively against racism. It is the practice of opposing racism through focused and
sustained actions, movements, and policies adopted or developed to oppose racism. Being anti-racist means that when
you hear a colleague or family member tell a racist joke, you call it out. Being anti-racist means that if you observe
someone being harassed or targeted in public because of their race that you intervene. It means that you speak up and
speak out against racism. To be an ally to people of color, you must be anti-racist!
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Becoming Agents of Change in

STEM!

1.

How are you involved with Black and Latinx Student in STEM Education?

2.

What motivates you to be involved with Black and Latinx Students in STEM Education?

3.

Given the past six months, can you think of five Black or Latinx students who you have helped
with their STEM identity development?

4.

Do you have a research project or leadership opportunity that provides STEM experience for
students?
 If so, are any of your students Black or Latinx?
 What barriers exist for Black/Latinx students interested in these opportunities?
 What steps, if any, have been taken in order to address concerns?

5.

Have you ever taken any students with you to academic and/or professional conferences in
your field?
 If so, are any of the students Black or Latinx?

6.

Based on your knowledge of the academic culture at your educational institution, what would a
Black or Latinx student in STEM need to know in order to succeed?

7.

Can you identify any barriers that may hinder Black and Latinx students from engaging in STEM
education outside of the classroom, enrolling in advanced STEM courses or pursuing STEM
fields? What steps, if any, have been taken in order to address concerns?

Culturally Responsive Pedagogy
Instruction and interaction that allow students to maintain
the integrity of their cultural identity, while succeeding
academically and socially-emotionally. In culturally
responsive pedagogy, faculty use aspects of students’

cultures in an asset-based approach as opposed to deficitbased to make academic and student life relevant to them,
and increase their skill acquisition, engagement, and learning
outcomes. (National Institute for Learning Outcomes Assessment).

Eight Competencies for
Culturally Responsive Teaching
1. Reflect on one’s cultural lens
2. Recognize and redress bias in the system
3. Draw on students’ culture to share
curriculum and instruction
4. Bring real-world issues into the classroom
5. Model high expectations for all students
6. Promote respect for students' differences
7. Collaborate with families and the local
community
8. Communicate in linguistically and
culturally responsive ways

Culturally Responsive Teaching
Make Yourself Available
 There must be mutual trust and respect, openness and companionship
 Conversations about topics unrelated to the research can have lasting effects
 Professional, personal, and cultural
 Consider the impact of the student’s ethnicity and other group identities on the mentoring
relationship:
 Race, Gender, Age, Sexual Orientation, Religious Affiliation, Generation in College, Physical
Capabilities

Building rapport in such a way can help make the teacher-student relationship more comfortable. It is
this fundamental comfort and connectedness that allow mentoring relationships to evolve into the most
productive, educational, and constructive interactions in the classroom environment.

Culturally Responsive Teaching
Foster Community
As student researchers, we have had the most success when we have been in welcoming environments that
provide us with a support system—one that not only encourages participation, but also holds us
accountable for our respective duties. We have found this balance between positive reinforcement and
negative consequences to be crucial. The tighter and more supportive the community, the more likely we
are to produce consistent and reliable work in an enjoyable manner. Conversely, too much pressure to
succeed or obtain perfection can be unrealistic and off-putting for inexperienced researchers. Moreover,
undergraduates are usually young; we are still learning how to act professionally. We have heard
professors explain their reluctance to accept undergraduates for this very reason. Forming a community
can counteract naive behavior by appealing to the innate psychological drives a true community elicits: a
person’s desire to feel that he or she belongs and a feeling of responsibility to the community.
Group Meetings

One-on-One Meetings

Journal/Blog Clubs

Social Outings

Culturally Responsive Teachinging
Be Attentive
Maintaining continuous communication with a student can be an effective way of curbing the
occasional unreliability found among undergraduates because it allows for immediate
accountability.
 Multiple modes of communication, including email, phone calls, and even texting.
Setting deadlines for certain tasks may be an effective way to create structure and promote clear
communication of expectations.
Knowing when a student plans to perform certain research tasks and promptly checking in with
the student (or having the student check in with the teacher) about their progress around the time
of the deadlines can be an important way to maintain the student’s sense of responsibility and
quality of work.
 Many students complete their work on nights and weekends, so having the student check in and
respond to inquiries during off-hours can be helpful.

Culturally Responsive Teaching
Be Understanding
Students are under tremendous stress at times for a number of reasons. They may have
underestimated the workload and time commitment their classes require or they may be
overwhelmed by their personal life.
 It is important for the teacher to maintain empathy for students, and to be understanding of the
student context.
 Teachers should be understanding about a student’s failures; we have found that negativity only
breeds more negativity.
 Teachers should make an effort to ensure their criticism is constructive and not demeaning to the
student. Always balance criticism with positive reinforcement.

Teachers who employ this strategy may find students who initially had difficulties evolving into valuable assets in the classroom.

Culturally responsive Teaching

Encourage Participation in the Broader STEM Community

Teachers should encourage students to …
 Attend STEM seminars
 Attend local or national conferences
 Engage in Summer/Weekend Programs
 Learn about and encourage student participation in local and national organizations specifically
devoted to fostering Diverse STEM scholarship and professional workforce participation

The American Indian Science
and Engineering Society (AISES)

The Annual Biomedical Research Conference
for Minority Students (ABRCMS)

The National Society of Black Engineers
(NSBE)

The National Organization for the
Professional Advancement of Black
Chemists and Chemical Engineers
(NOBCChE)

The Society of Hispanic Professional
Engineers (SHPE)

The Society for the Advancement of
Chicanos and Native Americans in
Science
(SACNAS)

Culturally responsive Teaching Skills

Strength
Building

Ability to help
students identify
and develop their
own strengths;
observe and value
the strengths of
others; and build
more cooperative,
respectful and
productive
relationships.

Multiple
Intelligences
Understand that
not every student
learns or
understands in
the same way

Emotional
Intelligence
Ability to
recognize your
own and other’s
emotions and to
use emotional
information to
guide your
thinking and
interactions with
others

Developmental
Assets
Ability to
recognize what
assets your
student has
access to or are
lacking

Culturally responsive STEM Curriculum
Culturally Responsive STEM Teaching and Learning Pays Attention to:
Identity
Situating
Students cultural
and personal
identities as
competent
learners in
STEM Activities

Responsiveness
Utilizing various
methods to
maximize
students’
opportunities to
learn STEM
Concepts and
Literacies.

Agency
Empowers
Students to use
STEM as tools for
understanding
their world and
solving
community and
global problems.

GREAT LAKES EQUITY CENTER - HTTPS://GREATLAKESEQUITY.ORG/RESOURCE/STEM-EDUCATION-NEEDS-ALL-CHILDREN-CRITICAL-EXAMINATION-EQUITY-ISSUES

Relevance
Connecting
STEM concepts
to students’ lived
experience and
bridging their
funds of
knowledge to
new learning.
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Culturally responsive STEM Curriculum
Elements of Effective STEM
Equity Considerations
Instruction
Initiating/Situating the Curriculum
Motivation
What do students wonder about or can The motivation for inquiry should be grounded in
they be induced to wonder about – why students’ personal interests, local social and
environmental concerns, and community values.
are we doing this and why should I be
interested?
To effectively capitalize on student motivations, teachers
 Focus questions
need deep understanding of students’ and families’ lived
 Discrepant events
experiences.
 Simple prediction making
Provide role models who look like your students may help
 Connections to previous, relevant
motivate students.
lessons
Recognize that motivations may be different for different
students, so multiple strategies and/or access points may
be needed.

GREAT LAKES EQUITY CENTER - HTTPS://GREATLAKESEQUITY.ORG/RESOURCE/STEM-EDUCATION-NEEDS-ALL-CHILDREN-CRITICAL-EXAMINATION-EQUITY-ISSUES

Culturally responsive STEM Curriculum
Elements of Effective STEM
Equity Considerations
Instruction
Initiating/Situating the Curriculum
Surfacing Student Thinking
What do students already know or think Create a safe space for student engagement through a
they know about the investigation topic? focus on positive school and classroom climate.
Focus questions
Value students’ initial thinking, with feedback focused on
 Elicit initial student thinking
effort.
 Discussion and documentation of
Encourage participation from all students by creating
initial thinking
multiple opportunities and means of engaging in the
 Make scientific/mathematical
conversation.
conjectures
Help students make explicit the evidence and reasoning
they are already using.
GREAT LAKES EQUITY CENTER - HTTPS://GREATLAKESEQUITY.ORG/RESOURCE/STEM-EDUCATION-NEEDS-ALL-CHILDREN-CRITICAL-EXAMINATION-EQUITY-ISSUES

Great Lakes Equity CenteR - https://greatlakesequity.org/resource/stem-education-needs-all-children-critical-examination-equity-issues

Culturally responsive STEM Curriculum
Elements of Effective STEM Instruction
Equity Considerations
Engaging the Inquiry
Intellectual Engagement
Create a safe space for student engagement through
How are students engaged in meaningful
a focus on positive school and classroom climate.
experiences that develop important concepts?
 Meaningful questions are posed
Explicitly teach students that abilities are
 Student-centered and -led investigative
expandable.
process Experiences support and are tied to
Emphasize the contributions of underrepresented
learning goals
individuals to STEM fields
 Appropriate data, models, and phenomena
Hold high expectations for all students, regardless
are explored
of race, gender, national origin, ability or other
 Students formulate new ideas and
knowledge based on evidence and problem characteristic.
solving

Great Lakes Equity CenteR - https://greatlakesequity.org/resource/stem-education-needs-all-children-critical-examination-equity-issues

Culturally responsive STEM Curriculum
Elements of Effective STEM Instruction
Equity Considerations
Engaging the Inquiry
Engaging in Scientific/Mathematic Discourse
Recognize that scientific discourse is not culturally
In what ways are students supported in practicing
neutral; it is a unique culture in and unto itself.
the scientific/mathematic enterprise?
 Inquiry as a process of knowledge generation as In science classes, teachers have been observed to
oppose to rote memorization of already
interact differently with White and Asian/Male
determined “facts”
Students compared to Black and Latinx/Female
 Support students’ conceptual understanding
Students, encouraging White and Asian Male students
 Documentation of process, questions, data, and to ask questions and explain concepts more. Reflect on
findings
implicit biases and ensure that you are providing equal
 Data used as evidence to communicate, make, opportunities to all students to inquire and discuss .
and critique claims
Create room for informal and native language use while
 Students are supported in debating ideas and
building capacity for traditional science discourse.
questions (e.g., class discussions, journals etc.)

Great Lakes Equity CenteR - https://greatlakesequity.org/resource/stem-education-needs-all-children-critical-examination-equity-issues

Culturally responsive STEM Curriculum
Elements of Effective STEM
Equity Considerations
Instruction
Initiating/Situating the Curriculum
In-Process Meaning-Making
In what ways are students supported in Recognize that there are no neutral or cultureless
perspectives; students will differ in what they deem
drawing important conclusions about
their data and the targeted
relevant.
science/mathematics ideas?
Recognize multiple ways to create, interpret, prove, and
 Skillful teacher questioning,
represent mathematical arguments, ideas, models, and
facilitation, and explanations
concepts.
 Make meaning about data and
Critically examine dominant ways of data collection,
targeted ideas or concepts in the
analysis, and presentation and who benefits from these.
inquiry
 Communicate, analyze, and evaluate
their thinking and thinking of others
with peers, teachers, and others

Great Lakes Equity CenteR - https://greatlakesequity.org/resource/stem-education-needs-all-children-critical-examination-equity-issues

Culturally responsive STEM Curriculum
Elements of Effective STEM
Equity Considerations
Instruction
Making Meaning from the Inquiry
Summative Meaning-Making
Engagement in STEM by underrepresented groups has the
In what ways are students supported in
drawing important conclusions about their possibility of increasing attention to the concerns of these
data and the targeted science/mathematics groups. Offer the opportunity to engage in activities linked to
social and environmental justice concerns.
ideas? Focus questions
 Reflect on initial thinking and how
Foreground and value what was learned from students and
thinking has/not changed
communities of different ways of doing/creating mathematics
 Expand and connect to broader and
and science.
related concepts (inter- and intraProviding role models who look like your students may help
curricular)
motivate students.
 Apply to new or real-world
Examine how STEM practices relate to student identity, power,
contextualized scenarios
and as a part of larger society.

Great Lakes Equity CenteR - https://greatlakesequity.org/resource/stem-education-needs-all-children-critical-examination-equity-issues

STEM Equity Program Evaluation Rubric
1.

EQUITY FOCUS - Clearly stated equity in STEM mission and vision, need statement, and history of

2.

CAPACITY - Capacity to be sustainable, replicable and scalable with diverse students in diverse communities.

3.

CAREER CONNECTION - Students are connected to their future college and career goals and engage with
business, industry who provide diverse STEM role models and work-based learning opportunities.

4.

STEM CONTENT - Challenging and relevant STEM content aligned with standards, integrated in the formal
curriculum, technology rich, accessible by diverse students and leads to college and career transition in STEM.

5.

INSTRUCTION - STEM instruction that integrates technology, utilizes multiple high impact instructional
strategies that are culturally relevant, experiential, and inspires students to pursue more STEM course work or
a career in STEM – high impact educational practice strategy. Uses best practices in engaging diverse learners.

6.

PROFESSIONAL DEVELOPMENT - Integrated professional development on equity, inclusion, and cultural
competence in program design and pedagogy.

7.

LEADERSHIP - Commitment from organization top leadership reflected by program visibility, faculty and staff
engagement, financial investment, and systemic integration.

8.

COMMUNITY – Authentic community partnerships and family engagement of the target population being
served.

positive outcomes that explicitly impact underrepresented groups.

National Alliance for Partnerships in Equity Education Foundation – STEM Equity Program Evaluation Rubric - https://www.napequity.org/nape-content/uploads/Effective-Practices-and-Scaling-Workgroup-Program-Evaluation-Rubric-Final_9-14-19_ml.pdf

